| Overall structure of the transmembrane pore of FraC. a, Crystal packing of the pore along the y-z, b, the z-x, and c, the y-x planes. The N-terminal and the β-core regions are depicted in blue and orange, respectively. We note panels are not set in the same scale. d, Side-view. Sigma-A weighted 2Fo − Fc electron density map contoured at σ = 1.0 corresponding to the complete pore particle (the complete pore comprises two identical asymmetric units, each formed by four protein chains). e, Top view. f, Sigma-A weighted 2Fo − Fc electron density map of a protomer. The long N-terminal α-helix protrudes from the β-core region. g, Sigma-A weighted difference omit electron density map (Fo − Fc) of the transmembrane α-helical region at a contouring level of σ = 3.0. The electron density map (green) was calculated before the α-helix was modeled in the structure. Lipids are shown as sticks.
| Structure of DHPC bound to monomeric FraC. a-c, Superposition of ten independent crystallographic chains of FraC with DHPC bound (crystallized in three different space groups). a, Comparison of all lipids bound to all ten chains of FraC. Lipids termed L2, L3, L4 and L5 are colored in purple, cyan, green and magenta, respectively. b, Superposition of all protein chains and lipids. c, Close-up view of loop 77-86, which is the element with the highest flexibility in these crystal structures. Notably, the loop 77-86 is the region within the β-core buried the most in the lipid membrane prior to the insertion of the transmembrane helix. d, Unfolding of residues Ala2-Gly6 in one of the protein chains of the asymmetric unit. e, Sigma-A weighted 2Fo − Fc electron density map contoured at σ = 1 corresponding to the four lipids bound to chain A of FraC (resolution was 1.60 Å). f-i, Close-up stereoview of the sigma-A weighted 2Fo − Fc electron density maps of the lipids L2-L5 contoured at σ = 1 (resolution was 1.60 Å).
Supplementary Figure 7 | Structural comparison of three oligomeric forms of FraC. a,
Protein-protein interface between the two chains of the dimer. b, Equivalent interface corresponding to two adjacent chains of the water-soluble structure of 9-mer (PDB entry code 3LIM) 13 . c, Equivalent interface of the pore. d, Top view of the hypothetical oligomerization of the dimer (same as in Figure 5 of the manuscript). e, Top view of the 9-mer (PDB entry code 3LIM). f, Equivalent view of the pore of FraC. g, Conformational change of FraC from the water-soluble form to the transmembrane pore. The β-core region is shown in light and dark gray for the water-soluble form and the pore, respectively. The N-terminal region is shown in green and orange before and after the metamorphosis, respectively.
Supplementary Figure 8 | Design, activity and assembly of muteins of FraC. a, Location of residues
Trp112 and Trp116 in the membrane-binding region. b, Position of residues Val8 and Lys69. c, Residues Val60 and Trp149 mediate protein-protein interactions between adjacent protomers. These two residues display the largest values of buried surface area (BSA) upon oligomerization (BSA VAL60 = 96 Å 2 ; BSA TRP149 = 115 Å 2 ). d, Kinetic profiles of hemolysis induced by wild-type FraC (black), W112R/W116F (red), V8C/K69C OX (yellow), and V60E/W149A (blue). A control experiment in the absence of FraC is shown in gray. FraC causes cell destruction by a colloid-osmotic mechanism, producing a sharp decrease of turbidity. e, Hemolytic activity of wild-type FraC and muteins at equilibrium. Maximum hemolytic activity (100%) was obtained by treating red blood cells with excess wild-type FraC (2.5 μM). f, SEC profile of muteins after incubation with vesicles of DOPC/SM (1:1). g, Titration of muteins W112R/W116F, h, V8C/K69C OX , and i, V60E/W149A with liposomes SM/DOPC (molar ratio 1:1) examined by ITC. In panel g no binding is observed. In panels h and i the binding isotherms cannot be explained by a simple binding model. 
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